Abstract: This study examines determinants of intra-industry trade between Vietnam and Asean countries. By solving endogenous problem and applying Hausman-Taylor model for panel two-way dataset, we detect that export flows of Vietnam gravitate to neighbouring countries and those with similar GDP. More importantly, the research indicates the existence of spatial-lag interaction.
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CHAPER 1. INTRODUCTION
In the 1930s, Eli Heckscher and Bertil Ohlin introduce the model of international trade based on the theory of Ricardo. This model focuses on differences in production factors such as labor and capital between countries which are sources of international trade. In other words, countries tend to manufacture and export commodities that the country has a comparative advantage and might produce at a much lower opportunity cost (Eli F. Heckscher & Bertil Ohlin, 1933) . However, the model could not explain the intra-industry trade which has been more and more popular in the more developed international trade. This fact is unexplained by the comparative advantage theory. Additionally, the theory of comparative advantage is unable to explain the transition of Taiwan or South Korea from developing countries to developed countries, from exporting shoes and clothes to exporting cars and computers. In fact, intra-industry trade is plausible as export and import might happen at the same time in the same industry.
According to Frenstra and Taylor (2011) , this phenomenon could be explained through assumptions on economies of scale, in which the large-scale production reduces production costs. Consumers' interest in product diversity is also a plausible explanation. There are two types of intra-industry trade, namely horizontal intra-industry trade driven by product differentiation and vertical intra-industry trade driven by international fragmentation of the production.
Accounting for approximately one-third of world trade (Reinert KA., 1993 , intra-industry trade has become an important part of world trade.
Through participation in intra-industry trade, a country can simultaneously reduce the number of types of self-produced products and increase the variety of goods to consumers in the local market. In the mid-1980s, some emerging economics such as China, Hong Kong, Indonesia, Malaysia, Philippines, Singapore, South Korea, Taiwan and Thailand constituted over 20 percent of intra-industry trade in East Asia (Helvin, 1994) . In order to do so, we apply Gravity model and Spatial Hausman-Taylor approach. Different from other intra-trade studies using the Hausman Taylor spatial model, the purpose of this research is to estimate time-invariant variables and spillovers between ASEAN countries.
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CHAPER 2. BACK GROUND OF THE RESEARCH
AND METHODOLOGY
Background of the research
In the last decade, Vietnam has actively integrated into the world market, which was evidenced by its WTO membership and its conclusion of some regional and bilateral free trade agreements (FTA 
Methodology
Grubel and Lloyd index (GL Index)
Grubel and Lloyd index (GL Index) (Grubel and Lloyd) is enormously popular for analysis of intra-industry trade. This index is considered the most appropriate evaluation of commercial structure in a specific period. It is calculated by the following formula:
where: IIT is intra-industry index; i X is export and i M is import; i denotes commercial good; j and k are export and import countries respectively; n is the number of traded commodities of two countries with each other.
IIT index has a value between 0 and 1, IIT equal 0 means that the trade between countries j and k is completely inter-industry trade; if the value is 1 trade between countries j and k is completely intra-industry trade. If IIT value is ≥ 0.5, trade between countries j and k mainly due to intra-industry trade.
Otherwise, IIT <0.5 is mainly due to the impact of inter-industry trade.
Gravity model
Gravity model is an effective tool to formulize the volume and direction of bilateral trade between countries and widely used in international trade (Matyas 1997) . The key assumption of this model, which is the commercial activities, complies with Newton's theory of gravity. Particularly, the intensity of trade between two countries is positively related to the size and inversely related to the geographical distance of the two countries. Standard equation is:
Where: Furthermore, the standard gravity model is augmented with a number of variables to test whether they are relevant in explaining trade. These variables are specified in three dimensions. Firstly, the basic model specifies that or trade depends on the variable measured by GDP and population of home and foreign countries. Barrier to trade is measured by distance. Secondly, we consider the augmented specification, where trade flows are also allowed to depend on variables that take into account free trade agreements as well as dummy for common border. Finally, due to recent developments of the New Trade Theory advanced by Helpman (1987) , Hummels and Levinsohn (1995) and Egger (2001 Egger ( , 2002 , we thus add variables such as RLF and SIM. The difference in terms of relative factor endowments proxied by per capita GDPs between two countries is measured by the variable RLF and when there is equality in relative factor endowments, it takes a minimum value of zero. The larger is this difference, the higher is the volume of inter-industry which leads to the total trade will be, and the lower the share of the intra-industry trade.
The relative size of two countries in terms of GDP is captured by the variable SIM. The value is bounded between zero which is absolute divergence in size and 0.5 which is equal country size. The larger this index is (meaning that the more similar two countries are), the higher the share of the intra-industry trade will be.
Real exchange rate in constant dollars at 2010 are defined as it it US RER NER XPI , where it NER is nominal exchange rate between currencies h and f in year t in terms of dollars.
The Hausman-Taylor Panel Data Model
Gravity models This extended panel data setup generalizes HT estimation, develops the underlying econometric theory, and proposes an alternative source of instruments in addition to the (internal) instruments suggested by HT; namely, some of (consistently estimated) heterogeneous time-specific factors under the assumption that they are correlated with individual specific variables but not with unobserved individual effects.
We begin with panel data model with two-way fixed effects as follows:
Where h,f 1,2,..., N, h f  , t 1,2,...,T  ; hft y is the dependent variables Baltagi et al (2016) introduces spatial spillovers in total factor productivity by allowing the error term across firms to be spatially interdependent. In order to make allowance for spatial correlation in the error term, this model is estimated by extending the Hausman-Taylor estimator. Baltagi also found an evidence of positive spillovers across firms and a large and significant detrimental effect of public ownership on total factor productivity. This economic problem is solved through several spatial econometric models. Firstly, Spatial Autoregressive model (SAR) is proposed when we review the spatial dependence as long run equilibrium of an underlying spatio-temporal process. In the cases of economic shocks or spatial dependence of omitted variables, we might use the Spatial error model 16 (SEM). However, regarding fixed-effects, these two models are unable to estimate time-invariant variables. We will refer to the spatial Hausman-Taylor model to solve our model in case of spatial correlation between regions or countries.
In recent years, there is a trend to estimate econometric relationships using spatial panels which typically refer to time series data of observations of a number of spatial units (zip codes, municipalities, regions, states, etc.). In this section we provide a review and organize these methodologies. It deals with the possibility to test for spatial interaction effects in standard panel data models, the estimation of fixed effects, the possibility to test the fixed effects specification of panel data models extended to include spatial error autocorrelation and a spatially lagged dependent variable.
Spatial effects
Starting to study about the impact of space, we will consider a simple panel data linear regression model as follows:
Where i is an index about the dimension of cross data with i 1,2,..., N  , t
is an index about the dimension of time with t 1,2,...,T  . it y is an observation on the dependent variable at i and t, it x a 1K  vector of observation on the (exogenous) explanatory variable,  a matching K1  vector of regression coefficients, and it  an error term.
Given our interest in spatial effects, the observations will be stacked as successive cross-sections for t 1,2,...,T  and notate as t t t y ,X , . Then panel data regression model is written as follows:
where y as a NT 1  vector, X as a NT K  matrix and  as a NT 1  vector.
In general, spatial dependence is considered when the correlation across cross-section units is non-zero, and the pattern of non-zero correlations follows a certain spatial ordering. When the appropriate spatial ordering is known a little, the spatial dependence is reduced from dependence of cross-section data. For example, the error components is spatial correlation when it jt E0      with each t and ij  , and the non-zero covariance conform to a specified neighbor relation.
The neighbor relation is expressed by means of a so-called spatial weights matrix.
We mentioned the concept of weights matrix, in this section, we will outline the detail of the two classes of specifications for model with spatial dependence. First, the spatial correlation pertains to the dependent variable in a so-called spatial lag model, in the other it affects the error terms, a so-called spatial error model.
Weights matrix
To studythe convergence across space, we have to build models and test whether the spatial dependence exists. In order to do so, it is necessary to build a weight matrix and implement the necessary testing.
Our proposed spatial econometric model uses countries as the spatial units. The method to identify a weight matrix is as follows: For each country, we identify a central point (the capital). We can identify the latitude and longitude of this central point by using a geographical map. Using the Euclidian distance in the two-dimension space, we have:
Two countries are called neighbors if Unlike the case of time-series, "neighboring" observations are combined directly into the model through the operator above (means t-1), which it was not clear in establishing two-way space. For example, observing the irregular spatial units, such as surveyed districts or regions, often does not have the same number of neighbor, so the spatial operator above can not be done. Also, in spatial econometric, the neighbor observations included through the operator is called spatial lag, like a lag distribution rather than a change (Anselin, 1988a) . In essence, a spatial lag operator creates a new variable contains weighted average of neighbor observations, with the weight here is W . Normally, if observation i of cross data is variable z, the spatial lag will be ij j j wz  . In most applications, the large number of elements of the row is equal to 0 so the impact on the total of j is just the combination of the "neighbor" ones.
Spatial variables specified in the model are applied spatial lag operator of the dependent variables and to become the explanatory variables or error components. A variety of models for local spatial elements or the entire can be appointed in the manner above (Anselin, 2003) . This expansion is set in the panel data by weighted matrix with level NT NT  associated with y,X, from the model (10). More specifically, we will denote as follows:
Spatial Hausman-Taylor model
In this section, we will revisit Hausman-Taylor models with spatial correlation suggested by Baltagi et al.(2011) . The spatial model for time t is given by: Aggregated model for all periods as below:
is an NT N  selector matrix of ones and zeroes. 
5. Empirical Application to the Intra-ASEAN Trade
Explanatory Data Analysis
The export and import data of Vietnam are based on data from Ministry of This data is from the website Prokerala.com.
The gravity model uses distance to model transport costs which is not only a function of distance but also of public infrastructure. We use Liner shipping between two countries. The larger is this difference, the higher is the volume of inter-industry which leads to the total trade will be, and the lower the share of the intra-industry trade.
In other words, we find a negative correlation between the intra-industry trade share and RLF, and a positive correlation between the intra-industry trade share and SIM. As Helpman (1987) indicated that it is interpreted as supporting evidence of the theory of IRS and imperfect competition in international trades. Estimation results indicate that in the short run, the population of import countries is not the crucial determinant for the export flow into these countries.
However, in the long run more populated countries seem to attract more goods flows. In terms of GDP, Vietnam tends to export to countries with similar level of GDP. Concerning the spatial issue, neighboring countries of Vietnam are more attractive to export from Vietnam than other countries.
Recommendations
From the results of the study, the policy implications are manifold. Firstly, trade should be developed on the basis of fully exploiting comparative advantages and competitive advantage, especially advantages in the geographical area of ASEAN.
In the coming years, exports will remain the main driver of Vietnam's economic growth. Thus it is necessary to persist with the orientation of industrialization towards export. Due to the global financial crisis and recession, the export growth rate should be reduced. Therefore, in order to maintain the export development, Vietnam should attract FDI projects which are essential for the competitiveness improvement of the economy. By doing so, Vietnam could penetrate deeper into the global value chain, and integrate deeper into the world economy in general and ASEAN in particular as a result. Along with this, the government should have policies to enhance export of products with high competitiveness and high added value.
In addition, tough competition amongst countries in ASEAN in the context of global economic recession is also a pressure for Vietnam to quickly 32 change to a new growth model based on its strengths and enhance the quality of exports for a better competition position in the region.
Secondly, there should be a strategy to focus on market development for products with high competitiveness, high added value or groups of products with large turnover.
First of all, we should exploit market opportunities from international economic integration commitments to boost exports to huge markets such as the United States, the EU, Japan, China, South Korea and ASEAN. State of the art technologies from developed countries with which Vietnam has FTAs should be imported. We should retrain imports of products which are widely manufactured in
Vietnam and luxurious products. Additionally, there should be policies for developing supporting industries and import substitution industries. Smuggling goods from ASEAN countries should be combatted. Take advantages of new FTAs for opening market in order to diversify import market and import the state of art technology.
The third is about the effective implementation of the commitments, especially commitments with the WTO and FTAs. Vietnam should participate effectively in the world trade negotiations. We should renovate the mechanism and facilitate inter-sectoral coordination in negotiating and implementing commitments during the course of international economic integration. In order to gain a better forecast and effectively respond to major changes in the export market, the capacity and operation of agencies of foreign affairs and trade should be strengthened. Additionally, training activities for staffs involving in negotiations should be paid attention. The capabilities of these staffs could also be enhanced through exchange activities amongst ASEAN countries, especially with more developed countries like Singapore. Vietnam should increase exports to neighboring countries or those with lower GDP.
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In order to improve competitiveness, exports to neighboring countries or countries with similar GDP should be promoted. Then Vietnam should develop technology and technical science to export to countries with higher development levels, especially in 2018 tariff barriers on some goods are removed.
